Wedescribe a patient who developed Guillain-Barre syndrome (GBS) following hand-foot-and-mouth disease (HFMD)which is known to be caused by enterovirus infection. A 35-year-old man developed acute paraparesis and dysesthesia in the four limbs following typical skin eruption of HFMD. Electrophysiologic studies showed peripheral nerve demyelination predominant in the distal terminals. HFMD is a rare cause of meningitis, encephalitis, and polio-like myelitis, but GBS following HFMDhas never been described.
Introduction
Guillain-Barre syndrome (GBS) is an acute inflammatory polyneuropathy resulting in progressive symmetrical weakness and areflexia, and is often preceded by infectious diseases. Most of the preceding infections are gastroenteritis or upper respiratory tract infections, but somepatients have developed skin eruptions due to varicella-zoster, measles or other virus diseases ( 1). Hand-foot-and-mouth disease (HFMD)represents a syndrome characterized by a vesicular eruption of the skin and the mouth, and known to be caused by infection with enterovirus infection such as Coxsackie virus A16, enterovirus 71, Coxsackie virus A10 and others, mostly among young children (2) . The present report describes a patient with GuillainBarre syndrome (GBS) following HFMD,which to our knowledge has not been described as an antecedent event of GBS.
Case Report
A 35-year-old Japanese mandeveloped acute weakness of his legs with dysesthesia of all his extremities and pain in the neck, back, and lumbar areas four days prior to his admission to Matsudo Municipal Hospital on June 24, 1998. His two daughters, whowere one and three years old, respectively had vesicular eruptions in the mouth and on the hands with lowgrade fever from June 9. Hand-foot-and-mouth disease was diagnosed for them by a pediatrician. The patient noticed the same vesicular eruptions in his mouth and on the dorsum of his hands on June 14, 1998. He had no fever, diarrhea, or signs or symptomsof respiratory infection. His vesicular eruption had disappeared before admission.
Onday 5 after neurological onset, his body temperature was 36.8°C and the physical examination was normal. Neurological examination showed no cranial nerve involvement except for mild left facial palsy. On the MRCscale, muscle strength was graded 4/5 in the proximal lower limbs and in the anterior tibial muscles. He was able to walk independently although unsteadily. Deep tendon reflexes were diminished in the lower extremities but were normal in the upper extremities. Plantar responses were flexor. Sensory examination demonstrated paresthesia of bilateral hands and distal lower limbs. Pain sensation was diminished distally in the upper and lower limbs, and joint position sense was normal. Examination of the blood disclosed 5,500/mm3 white blood cells, with a differential count of 73 percent segmented neutrophils, 2 percent non-segmented neutrophils, 21 percent lymphocytes, and 4 percent monocytes. The CSF had 1 cell/mm3 with 93 mg/dl protein on day 5 after neurological onset, and 4 cells/mm3 with 173 mg/dl protein on day 24 after neurological onset. Nerve conduction studies were done by the conventional procedures (Table 1) . On day 5 after neurological onset, prolongation of the distal motor latencies was detected in all the nerves tested, while ulnar compound muscle action potentials showed a low amplitude. F wave latencies were prolonged in the peroneal nerve. Motornerve conduction velocities were normal. Axonal waves or repetitive discharges were present after tibial and peroneal nerve stimulation at the ankle. Sensory nerve conduction studies showedabsent ulnar nerve potential, mildly slowed median conduction velocity, and a normal sural response. The electrodiagnosis was acute inflamma- tory demyelinating polyneuropathy (AIDP), based on the electrophysiologic criteria of Ho et al (3) . On day 14 after neurological onset, there was further slowing of conduction in the distal nerve segments and low compoundmuscle action potentials in all the nerves tested. Serum neutralizing antibody titer against Coxsackie virus A16 and enterovirus 7 1 were 1 : 128 and 1:512 on June 24, and 1:64 and 1:256 on July 13, respectively. IgM antibody against herpes simplex virus, varicellazoster virus, cytomegalovirus, or Epstein-Barr virus-specific capsid antigens was negative, and Mycoplasmapneumoniae particle agglutination test was also negative. IgG and IgM antibodies against ganglioside GM2, GM1, GMlb, GDla, GalNAc-GDla, GDlb, GTlb, or GQlb were all negative.
GBSwas diagnosed on the basis of the diagnostic criteria ofAsbury and Cornblath (4). The patient was treated with plasmapheresis four times on days 6, 7, 10, and 12 after neurological onset. He gradually recovered and returned to normal activity with only hyporeflexia one month after the onset of neurological symptoms.
Discussion
GBSis preceded by an acute infectious illness in approximately two-thirds of the cases and has been associated with a variety of preceding events, including viral, mycoplasmal, and bacterial infections ( 1) . Campylobacterjejuni is the most common bacterial pathogen. As for viral pathogens, cytomegalovirus, Epstein-Barr virus, herpes simplex, hepatitis virus, human immunedeficiency virus, rubella, measles, chickenpox, mumps,influenzae virus, and enterovirus infections have been reported to be linked to GBS (1, 5) .
Hand-foot-and-mouth disease represents a characteristic distribution of vesicular eruptions amongchildren, the majority of which have been caused by Coxsackie virus A16 and enterovirus 7 1 infection. It has been occasionally due to Coxsackie virus A10, while seldom due to A5, A9, Bl, or B3 (2).
Moreover, Coxsackie virus A6, A7, B2, B4, and B5 have been possible causative agents of HFMD (Table 2 ) (6-8). Among enteroviruses, such as Coxsackie virus A2, A4, A6, B5, or enterovirus 71 were suggested to be linked to GBS(9-12), and Coxsackie virus A9, B2, B3, or B4 has been linked to acute polyradiculoneuritis, polyradicuritis, or polyneuritis in single reports (Table 2 ) (13-16). Although Coxsackie virus A6, B5 and enterovirus 71 were causative agents of HFMD or possibly GBS, no GBS case has been reported to follow HFMD. The reason why GBSfollowing HFMD has never been reported is not knownalthough there have been case reports of GBSfollowing enterovirus infection which can cause HFMD. Enterovirus infection is usually prevalent in children, and most of HFMDpatients are under 5 years of age (17) , while the incidence of GBSis, conversely, lower in children than in adults (1) . The rarity of an adult HFMD case mayexplain the rarity of the GBScase with HFMD.In Japan, while HFMDdue to Coxsackie virus A16 infection was especially prevalent in the summer of 1998 (20) , which might be associated with this occurrence of GBSafter HFMD. Although neutralizing tests showed antibody titers to Coxsackie virus A16and enterovirus 7 1 to be elevated in the present patient, paired serum samples did not show a diagnostic antibody response. Since the first serum sample was obtained ll days after the onset of HFMD symptoms, the acute phase of HFMD might have been already past.
In conclusion, GBS could occur following HFMD,although the causative agent could not be confirmed, and more attention should be paid to the association of HFMDand GBS, especially in cases following eruptive infections.
